In vivo efficacy of the antimicrobial peptide ranalexin in combination with the endopeptidase lysostaphin against wound and systemic meticillin-resistant Staphylococcus aureus (MRSA) infections.
New treatments are urgently required for infections caused by meticillin-resistant Staphylococcus aureus (MRSA) as these strains are often resistant to multiple conventional antibiotics. Earlier studies showed that ranalexin, an antimicrobial peptide (AMP), in combination with lysostaphin, an antistaphylococcal endopeptidase, synergistically inhibits the growth of MRSA, meaning that it deserved consideration as a new anti-S. aureus therapy. Using haemolysis and Vero cell viability assays, ranalexin with lysostaphin is proven to be non-toxic at antibacterial concentrations. In human serum, ranalexin with lysostaphin is significantly more effective against MRSA than treatment with either component alone. In a rabbit model of wound infection, ranalexin with lysostaphin reduced MRSA in the wound by ca. 3.5log(10) colony-forming units (CFU) compared with the untreated control. The combination is significantly more effective than treatment with ranalexin or lysostaphin alone. In a mouse model of systemic infection, ranalexin with lysostaphin reduced MRSA kidney burden by ca. 1log(10)CFU/g compared with untreated controls or treatment with ranalexin or lysostaphin alone. Importantly, the combination is synergistically bactericidal against various S. aureus isolates in vitro, including those with reduced susceptibility to lysostaphin or vancomycin. Ranalexin and lysostaphin could be incorporated in wound dressings for the prevention and treatment of topical S. aureus infections. That AMPs can enhance the antibacterial effectiveness of lysostaphin in vivo highlights a new avenue of research in the fight against drug-resistant staphylococci.